The membrane-associated ATPase from Sulfolobus acidocaldarius is distantly related to F1-ATPase as assessed from the primary structure of its alpha-subunit.
Isolation of novel membrane-associated ATPases, presumably soluble parts of the H+-ATPases, from archaebacteria has been recently reported, and their properties were found to be significantly different from the usual F1-ATPase. In order to assess the relationship of the archaebacterial ATPases to the F1-ATPases and other known ATPases, the amino acid sequence of the alpha subunit of the ATPase from Sulfolobus acidocaldarius, an acidothermophilic archaebacterium, was compared with the sequences of other ATPases. The gene encoding its alpha subunit was cloned from the genomic library of S. acidocaldarius, and the nucleotide sequence was determined. The 591-amino acid sequence deduced from the nucleotide sequence contains a small number of short stretches that shows sequence similarity to the alpha and beta subunits of F1-ATPase. However, the overall similarity is too weak to consider it to be a typical member of the F1-ATPase family when the highly conserved sequences of the F1-ATPase subunits among various organisms are taken into account. Moreover, most of these stretches overlap the consensus sequences that are commonly found in some nucleotide-binding proteins. There is no significant sequence similarity to the ion-translocating ATPases, which form phosphorylated intermediates, such as animal Na+,K+-ATPases. Thus, the S. acidocaldarius ATPase and probably other archaebacterial ATPases also appear to belong to a new group of ion-translocating ATPases that has only a distant relationship to F1-ATPase.